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(54) COMBINATION MAGNETIC HEAD AND MAGNETIC RECORDING/ REPRODUCING 
DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a magnetic head ?i 
and a recording/reproducing device which can avoid the 
deterioration of the signal S/N which is caused by 
adjacent crosstalk even if widths of tracks are reduced. 
SOLUTION: A main signal is read by a 1st magnetic head 
device 1 which has a track width narrower than the 
track pitch of a medium on which signals are recorded. A 
tracking servo signal is read by a 2nd magnetic head 
device 2 which has a track width wider than the track 
pitch. The 1st magnetic head device 1 and the 2nd 
magnetic head device 2 are integrally formed with each 
other into predetermined arrangement to compose a 
combination magnetic head. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The combination magnetic head characterized by having arranged the 1st [ with the 
width of recording track narrower than the signal track pitch on a magnetic-recording medium ] 
magnetic-head element, and 2nd at least one or more magnetic-head element with the latus 
width of recording track from the above-mentioned signal track pitch so that it may become a 
position relation in the direction of the width of recording track, and forming in one. 
[Claim 2] It is the combination magnetic head according to claim 1 which the magnetic-head 
element of the above 1 st is a magnetoresistance-effect type head element, and is characterized 
by the magnetic-head element of the above 2nd being a magnetic-induction type head element 
formed on this magnetoresistance-effect type head element. 

[Claim 3] The combination magnetic head according to claim 1 or 2 characterized by only the 
integral multiple of the same truck top on the aforementioned record medium or a track pitch 
having shifted and arranged the sensitivity core of the direction of the width of recording track 
of the magnetic-head element of the above 1st, and the sensitivity core of the direction of the 
width of recording track of the magnetic-head element of the above 2nd in the direction of the 
width of recording track 

[Claim 4] It is the magnetic recorder and reproducing device characterized by to carry out 
tracking control based on the signal currently recorded on the adjoining truck of the truck with 
which the magnetic-head element of the above 1st should reproduce the magnetic-head element 
of the above 2nd in the magnetic recorder and reproducing device which performs signal 
regeneration using the combination magnetic head which is characterized by to provide the 
following, and which has arranged 2nd at least one or more magnetic-head element so that it 
may become a position relation in the direction of the width of recording track, and formed it in 
one. The 1st [ with the width of recording track narrower than the signal track pitch on a 
magnetic-recording medium ] magnetic-head element. It is the latus width of recording track 
from the above-mentioned signal track pitch. 

[Claim 5] It is the magnetic recorder and reproducing device characterized by to carry out 
tracking control so that the regenerative-signal output of the same truck as the truck with which 
the magnetic-head element of the above 1st should reproduce the magnetic-head element of 
the above 2nd in the magnetic recorder and reproducing device which performs signal 
regeneration using the combination magnetic head which is characterized by to provide the 
following, and which has arranged 2nd at least one or more magnetic-head element so that it 
may become a position relation in the direction of the width of recording track, and formed it in 
one may serve as the maximum. The 1 st [ with the width of recording track narrower than the 
signal track pitch on a magnetic-recording medium ] magnetic-head element. It is the latus width 
of recording track from the above-mentioned signal track pitch. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to magnetic-recording 
reproduction of computer information, image record, etc., and relates to the magnetic recorder 
and reproducing device using the combination magnetic head and this whose improvement in 
track density is attained especially. 
[0002] 

[Description of the Prior Art] In order to improve magnetic recording density, the width of face 
(track pitch) of the truck with which a magnetic-flux reversal interval is reduced, and track 
recording density is improved, and a signal is recorded was reduced, and track density has been 
improved. In the helical scan type magnetic recording medium, the truck with which azimuths 
differ was arranged in in order to improve track density, the azimuth loss was used, the cross 
talk from an adjoining truck was reduced, and guard-band loess record was realized. The 
effective area of a record medium could be increased by this, and it has contributed to the 
improvement in storage capacity of the system using the magnetic tape medium. 
[0003] However, if the track pitch is reduced further, since the rate for which the off tracking 
produced in case reproduction trace of the signal track is carried out accounts will increase 
relatively, the flash to a fall and contiguity of this signal will become large. Even when it is set as 
a larger value than the signal track pitch on which the width of recording track of the 
reproducing head was generally recorded for this reason and off tracking arises even if, it is 
made for the fall of this signal not to arise. 
[0004] 

[Problem(s) to be Solved by the Invention] In the system using the above-mentioned 
reproducing head which made the width of recording track large with the above-mentioned 
conventional technology, if ** truck-ization progresses further, the signal level from this truck 
will decrease with the formation of a ** truck. On the other hand, the azimuth loss effect 
decreases with reduction of the amount of flashes, and the rate for which the cross talk 
component from an adjoining truck accounts increases. Consequently, S/N of a regenerative 
signal will deteriorate. 

[0005] The reproducing head is divided into a small truck and the magnetic-head unit which 
reduced degradation of S/N produced by the off-track at the time of reproduction is indicated 
by compounding the output only from the head on an on-truck by JP,2-267703,A. carrying out a 
deer, since the head width of recording track of a portion by which this technology was 
respectively divided with reduction of a track pitch becomes still smaller, it becomes thin [ the 
effect of an azimuth loss ] also in the reverse azimuth truck of an adjoining truck And it is the 
truck where each truck is regular, or it became difficult to judge whether it is on an adjoining 
truck, and there was a problem which stops functioning as the width of recording track being 
formed into a ** truck effectively. 

[0006] In view of the above, the purpose of this invention is to offer the magnetic head and a 
magnetic recorder and reproducing device without degradation of S/N by the cross talk from an 
adjoining truck, even if the width of recording track is formed into a ** truck. 
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[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the magnetic 
head of this invention used the 1st [ with the width of recording track narrower than the signal 
track pitch on a magnetic-recording medium ] magnetic-head element, and 2nd at least one or 
more magnetic-head element with the latus width of recording track from the above-mentioned 
signal track pitch as the combination magnetic head which has arranged so that it may become a 
position relation in the direction of the width of recording track, and was formed in one. 
Preferably, the magnetic-head element of the above 1 st is a magnetoresistance-effect type 
head element, and let the magnetic-head element of the above 2nd be the magnetic-induction 
type head element formed on this magnetoresistance-effect type head element. 
[0008] Moreover, only the integral multiple of the same truck top on the aforementioned record 
medium or a track pitch has shifted and arranged the sensitivity core of the direction of the 
width of recording track of the magnetic-head element of the above 1st, and the sensitivity core 
of the direction of the width of recording track of the magnetic-head element of the above 2nd 
in the direction of the width of recording track. 

[0009] In the magnetic recorder and reproducing device which performs signal regeneration using 
the above-mentioned combination magnetic head, it was made to carry out tracking control of 
the magnetic-head element of the above 2nd based on the signal currently recorded on the 
adjoining truck of the truck which the magnetic-head element of the above 1 st should reproduce. 
Or it was made to carry out tracking control of the magnetic-head element of the above 2nd so 
that the regenerative-signal output of the same truck as the truck which the magnetic-head 
element of the above 1 st should reproduce might serve as the maximum. 
[0010] 

[Embodiments of the Invention] Hereafter, this invention is explained in detail based on the 
example of an operation gestalt. 

[0011] There is drawing 1 in the ** type view showing the relation between the combination 
magnetic head concerning the example of 1 operation gestalt of this invention, and the signal- 
track width of face (track pitch Tp) recorded on the medium. In drawing, the signal track which 
one combination head corresponding to an azimuth and this combination head should reproduce, 
and the adjoining truck of the both sides are shown, and the head of a reverse azimuth is 
omitted. The signal track pitch Tp recorded on the medium is 3 micrometers, and set the width 
of recording track of the 1 st magnetic-head element 1 to 1 .5 micrometers. Setting below to 
3*Tp could be 6 micrometers the width of recording track of the 2nd magnetic-head element 2 
here. 

[0012] The signal for servoes of mutually different frequency, a different phase, or a different 
amplitude is recorded on each adjoining truck, the magnetic-head element 2 reads this, and from 
the ratio of the servo signal component, a tape feed is controlled so that the magnetic-head 
element 2 sets the center in the center of both trucks. If it does in this way, the truck of the 
magnetic-head element 1 which is formed in one and exists is located in the center of a signal 
track 32, and it will become possible [ taking out the signal of only the own truck 32 ], without 
touching the adjoining trucks 31 and 33 of both sides. For this reason, in order that there may be 
no signal degradation by the contiguity cross talk, even if it improves track density, S/N of a 
signal does not deteriorate with the cross talk from an adjoining truck. 

[0013] The example of composition of the combination head of this invention is shown in drawing 
2 . As 1st magnetic-head element 1, the so-called shielded type MR head whose MR element 1 1 
was pinched by the shield films 10 and 12 of a couple was used. As 2nd magnetic-head element 
2, one shield film 12 was shared to some yokes, and the magnetic-induction type head in which 
the up magnetic core 20 was formed was used. The length Tw2 of the direction of the width of 
recording track of the shield used also [ yoke / of a magnetic-induction type head (2nd 
magnetic-head element) ] can detect effectively the servo signal currently recorded on the 
adjoining truck by considering as smallness from 3Tp(s) in size from Tp. Moreover, in 
consideration of the heterogeneity of the sensitivity of the direction of the width of recording 
track of an MR head, although omitted drawing, the truck center of an induction-type head was 
made to offset, and it formed so that it might be in agreement with the center position of the 
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sensitivity. 

[0014] Thus, also in the system which reduced the track pitch by constituting, since the effect 
of an azimuth loss makes the 2nd magnetic-head element only the width of recording track 
obtained enough, it becomes possible to perform tracking effectively. 

[0015] Drawing 5 is drawing for comparing the azimuth effect in this example with the example of 
a publication at JP,2-267703,A. It applies to the system of 3 microns of track pitches, and is the 
case of +20 degrees and -20 degrees as an azimuth. In a head given in JP,2-267703,A, the 
azimuth loss is respectively calculated as a head of the 0.6-micron width of recording track 
noting that the head of each smallness truck is divided into five. As a signal, it considered as the 
signal of 50kfci(s). 

[0016] As shown in drawing 5 , since the width of recording track of each head is as small as 0.6 
micrometers, in the head of a publication, only 10dB or less of azimuth losses is not obtained by 
JP.2-267703A For this reason, it becomes difficult to distinguish whether each head is an on- 
truck or it is an off-track. This inclination improves track density, or it deteriorates further as it 
increases the number of partitions of a head. 

[0017] On the other hand, with the head of this example, it turns out that there is an azimuth 
loss from an adjoining truck enough, that it is the signal of an adjoining truck can distinguish and 
there is the 2nd magnetic-head element. By moreover, the thing for which delivery of a tape is 
controlled and tracking is applied so that the output from the 2nd magnetic-head element may 
serve as the maximum Since it is possible to also make a truck 32 use the 2nd magnetic-head 
element as an on-truck and it makes the sensitivity core of the direction of the width of 
recording track of the 1st head in agreement with the sensitivity core of the direction of the 
width of recording track of the 2nd head The 1st magnetic-head element also becomes possible 
[ maintaining at an on-truck state on a truck 32 ]. 

[0018] Drawing 3 is drawing showing other examples of this invention. In this example, it is 
considering as the 1st magnetic-head element 1 1 using MR element of the width of recording 
track smaller than a track pitch, further — this — the 2nd magnetic-head element which has 
sensitivity only on both sides of the 1 st magnetic-head element 1 1 is constituted by forming 
other MR elements 21 and 22 in the both sides of the direction of the width of recording track of 
the 1st magnetic-head element, and connecting this with series The range Tw2 which the 
sensitivity attains to is set as size from the track pitch. Moreover, the sensitivity center of the 
direction of the width of recording track of the 2nd magnetic-head element is formed so that it 
may be mostly in agreement with the sensitivity center of the 1 st magnetic-head element. Thus, 
with constituting, it becomes possible for the 2nd magnetic-head element to be able to 
distinguish easily the servo signal currently recorded on the adjoining truck, to make the truck of 
a request of the 2nd magnetic-head element it carry out an on-truck, and to carry out the on- 
truck of the 1st magnetic-head element simultaneously. 

[0019] Drawing 4 is drawing showing the example of further others of this invention. In this 
example, it considered as the 1st magnetic-head element using the MR element 11 of the width 
of recording track smaller than the width of face of a recording track, and the MR element 21 of 
the latus width of recording track was formed in truck one side of this MR element 1 1 from the 
track pitch, and it considered as the 2nd magnetic-head element. Under the present 
circumstances, the sensitivity center of the direction of the width of recording track of the 2nd 
magnetic-head element and the sensitivity center of the 1st magnetic-head element are set as 
the distance of the integral multiple of the track pitch on a medium. Thus, with constituting, the 
2nd magnetic-head element can distinguish an adjoining truck easily, and it becomes possible to 
make a desired truck carry out the on-truck of the 2nd magnetic-head element of it. 
[0020] Since the 1st magnetic-head element (MR element 1 1) is formed at intervals of the 
integral multiple of the 2nd magnetic-head element (MR element 21) and the track pitch on a 
medium at this time, also as for the 1st magnetic-head element (MR element 1 1), it is possible to 
make a desired truck carry out an on-truck. Both are located in the truck of the same azimuth 
when the interval of the 1 st magnetic-head element and the 2nd magnetic-head element is even 
times the signal track pitch. Therefore, the 2nd magnetic-head element can scan the same 
azimuth truck also for the 1 st magnetic-head element by carrying out tracking control so that 
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the signal of the same azimuth may become the maximum. 

[0021] On the contrary, both are located in the truck of a reverse azimuth when the interval of 
the 1st magnetic-head element and the 2nd magnetic-head element is odd times the signal track 
pitch. Therefore, by carrying out tracking control so that the servo signal of the truck of a 
reverse azimuth may become the maximum, the tracking of the 2nd magnetic-head element can 
be carried out so that the 1st magnetic-head element may scan the same azimuth truck. 
[0022] Although the helical scan type magnetic recording medium was explained to the example, 
even if it applies this invention to the linear tape drive currently recorded by the azimuth from 
which the truck which was not limited to a helical scan type magnetic recording medium, but 
adjoined each other by the so-called multi-track method differs, it cannot be overemphasized by 
that high track density-ization without S/N degradation by the cross talk from an adjoining truck 
can be attained similarly. 
[0023] 

[Effect of the Invention] By composition of the above-mentioned this invention, the 2nd 
magnetic-head element performs tracking control so that it may become an on-truck on a 
corresponding truck. Since it is formed at intervals of the integral multiple of a track pitch on the 
same truck, the 1st magnetic-head element serves as an on-truck on a desired truck, and since 
it does not overflow into an adjoining truck, even if the sensitivity center of the direction of the 
width of recording track of the 1st magnetic-head element and the sensitivity center of the 
direction of the width of recording track of the 2nd magnetic-head element carry out high track 
density-ization, they do not have degradation of S/N by the cross talk from contiguity. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing explaining the tracking by the combination magnetic head of this invention. 
[Drawing 2] Drawing showing the truck composition of the 1st example of the combination 
magnetic head of this invention. 

[ Draw ing 3] Drawing showing the truck composition of the 2nd example of the combination 
magnetic head of this invention. 

[Drawing 4] Drawing showing the truck composition of the 3rd example of the combination 
magnetic head of this invention. 

[Drawing 5] The property view explaining the azimuth loss from an adjoining truck. 
[Description of Notations] 

1 2 [ — A magnetic-shielding film, 11/ — MR element, 20 / — 21 An up magnetic core, 22 / — 
MR element, 31, 32 33 / — Signal track. ] — A magnetic-head element, 3 — 10 A record 
medium, 12 
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